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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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Disposition of Claims 

4) I3 Claim(s) 7-77 and 13-20 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 
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DETAILED ACTION 
Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1, 2, 4-6, 8, 9, and 20 are rejected under 35 U.S.C. 102(e) as being anticipated by 
U.S. Patent Application Publication No. 2003/0011043 Roberts. 

The applied reference has a common assignee with the instant application. Based upon 
the earlier effective U.S. filing date of the reference, it constitutes prior art under 35 U.S.C. 
102(e). This rejection under 35 U.S.C. 102(e) might be overcome either by a showing under 37 
CFR 1 . 132 that any invention disclosed but not claimed in the reference was derived from the 
inventor of this application and is thus not the invention "by another," or by an appropriate 
showing under 37 CFR 1.131. 

1. Referring to claim 1, a semiconductor device comprising: a semiconductor substrate, 
(Figure 7 #10), a first electrode, (Figure 7 #14), formed over the semiconductor substrate, 
(Figure 7 #10); a first conductive smoothing layer, (Figure 7 #16 and Paragraph 0013-0014 and 
Paragraph 0017 Lines 25-35, where it is being taught the adhesion properties between the 
dielectric and the electrode, hence creating an interface that is smoother than the metal 
electrode), formed over the first electrode, (Figure 7 #14), wherein the first conductive 
smoothing layer, (Figure 7 #16), has a surface roughness less than that of the first electrode, 
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(Figure 7 #14); a dielectric layer, (Figure 7 #18), formed on the first conductive smoothing layer, 
(Figure 7 #16); and a second electrode, (Figure 7 #20), formed over the dielectric layer, (Figure 7 
#18). 

2. Referring to claim 2, a semiconductor device, further comprising: a second conductive 
smoothing layer, (Figure 7 not shown Paragraph 0020 Lines 1 1-14), formed between the 
dielectric layer, (Figure 7 #18) and the second electrode, (Figure 7 #20), wherein the second 
conductive smoothing layer, (Figure 7 not shown Paragraph 0020 Lines 1 1-14 and Figure 7 #16 
and Paragraph 0013-0014 and Paragraph 0017 Lines 25-35, where it is being taught the adhesion 
properties between the dielectric and the electrode, hence creating an interface that is smoother 
than the metal electrode), has a roughness less than that of the second electrode, (Figure 7 #20). 

3. Referring to claim 4, semiconductor device, wherein the first electrode, (Figure 7 #14), 
comprises a first layer comprising a metal and a second layer comprising a refractory nitride, 
(Paragraph 0016 Lines 13-17), and the second electrode comprises a metal, (Figure 7 #20 
Paragraph 0020 Lines 4-10). 

4. Referring to claim 5, a semiconductor device, wherein the first electrode, (Figure 7 #14 
Paragraph 0016 Lines 13-17), and the second electrode comprise a refractory nitride, (Figure 7 
#20 and Paragraph 0020 Lines 4-10). 

5. Referring to claim 6, a semiconductor device, wherein the refractory nitride comprises a 
material selected from the group consisting of titanium nitride and tantalum nitride, (Paragraph 
0020 Lines 4-10). 

6. Referring to claim 8, a semiconductor device, wherein the dielectric layer comprises a 
high dielectric constant material, (Figure 7 #18 Paragraph 0018 Lines 9-15). 
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7. Referring to claim 9, a semiconductor device, wherein the first electrode, the first 
conductive smoothing layer, the dielectric layer and the second electrode are part of a metal- 
insulator-metal (MIM) capacitor, (Figure 7 and Paragraph 0014 Line 3). 

8. Referring to claim 20, a method for forming semiconductor device comprising: providing 
a semiconductor substrate, (Figure 7 #10); forming a first electrode, (Figure 7 #14), formed over 
the semiconductor substrate, (Figure 7 #10); forming a first conductive smoothing layer, (Figure 
7 #16), formed over the first electrode, (Figure 7 #14), wherein the first smoothing layer, (Figure 
7 #16 and Paragraph 0013-0014 and Paragraph 0017 Lines 25-35, where it is being taught the 
adhesion properties between the dielectric and the electrode, hence creating an interface that is 
smoother than the metal electrode), has a surface roughness less than that of the first electrode, 
(Figure 7 #14); forming a dielectric layer, (Figure 18 #18), formed on the first smoothing layer, 
(Figure 7 #16); and forming a second electrode, (Figure 7 #20), formed over the dielectric layer, 
(Figure 7 #18). 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 11, 13, 15, and 16 are rejected under 35 U.S. C. 102(b) as being anticipated by 
U.S. Patent No. 6,099,701 Liu et al. 

9. Referring to claim 1 1, a semiconductor device comprising: a conductive layer, (Figure 2 
#24 & 30), a smoothing layer, (Figure 2 #3 1), formed in contact with the conductive layer, 
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(Figure 2 #24 & 30), and the smoothing layer, (Figure 2 #3 1), comprises titanium rich nitride; 
wherein the smoothing layer, (Figure 2 #31), has a surface roughness less than that of the 
conductive layer, (Figure 2 #24 & 30); and a dielectric layer, (Figure 2 #20), formed in contact 
with the smoothing layer, (Figure 2 #3 1). 

10. Referring to claim 13, a semiconductor device, wherein the conductive layer comprises 
titanium nitride, (Figure 2 #24 & 30 and Col. 3 Lines 61-62). 

11. Referring to claim 15, a semiconductor device, wherein the conductive layer comprises a 
first layer comprising a metal and a second layer comprising a refractory nitride, (Figure 2 #24 & 
30 and Col. 3 Lines 61-62). 

12. Referring to 16, a semiconductor device, wherein the dielectric layer is a high, (what is 
high? There is no reference point to determine what high is. The examiner believes the 
referenced dielectric is high), dielectric constant material, (Figure 2 #20). 



Allowable Subject Matter 

13. Claims 3,7, 10 and 14 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

14. Claims 17-19 are allowed. 



Application/Control Number: 10/668,694 
Art Unit: 2826 



Page 6 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Victor A Mandala Jr. whose telephone number is (571) 272-1918. 
The examiner can normally be reached on Monday through Thursday from 8am till 6pm. . / 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's sfs' 

supervisor, Nathan J Flynn can be reached on (571) 272-1915. The fax phone number ^^fj j. FLYNN 

SUPERVISORY PATENT EXAMINER 

organization where this application or proceeding is assigned is 703-872-9306. TECHNOLOGY CENTER 2800 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



VAMJ 
5/24/05 



